Regulation of P2X7-dependent inflammatory functions by P2X4 receptor in mouse macrophages.
Activation of the P2X7 receptor of macrophages plays an important role in inflammation. We recently reported that co-expression of P2X4 receptor with P2X7 receptor facilitates P2X7 receptor-mediated cell death via Ca(2+) influx. However, it remained unclear whether P2X4 receptor is involved in P2X7 receptor-mediated inflammatory responses, such as cytokine production. Here, we present evidence that P2X4 receptor modulates P2X7 receptor-dependent inflammatory functions. Treatment of mouse macrophage RAW264.7 cells with 1mM ATP induced high mobility group box 1 (HMGB1) release and IL-1β production via activation of P2X7 receptor. Knockdown of P2X4 receptor or removal of extracellular Ca(2+) suppressed ATP-induced release of both HMGB1 and IL-1β. On the other hand, knockdown of P2X4 receptor or removal of extracellular Ca(2+) enhanced P2X7-dependent LC3-II expression (an index of autophagy), suggesting that P2X4 receptor suppresses P2X7-mediated autophagy. Since LC3-II expression was inhibited by pretreatment with antioxidant and NADPH oxidase inhibitor, we examined P2X7-mediated production of reactive oxygen species (ROS). We found that activation of P2X7 receptor-mediated production of ROS was significantly facilitated in P2X4-knockdown cells, suggesting that co-expression of P2X4 receptor with P2X7 receptor may suppress anti-inflammatory function-related autophagy via suppression of ROS production. We conclude that co-expression of P2X4 receptor with P2X7 receptor enhances P2X7-mediated inflammation through both facilitation of release of cytokines and suppression of autophagy.